Gross metal poisoning as a causative factor in mental handicap is now relatively rare although historically it was important. Currently attention is being focused on the importance of chronic metal poisoning, there being much debate on, for instance, the possible effects of low levels of lead on intelligence in childhood. This paper examines the levels of a number of metals, both toxic and essential, in two groups of agitated patients in a long-stay psychiatric hospital in the UK. The two groups examined comprise 'hyperactive' mentally handicapped children and senile dementia patients, all of whom showed moderate to severe agitation. Blood and hair tissue were used to assess the body status of a number of metals and the results were compared with controls matched as closely as possible and from a similar hospital environment. The most significant findings are the raised levels of aluminium in the agitated senile dementia patients and the low levels of zinc and raised levels of lead in the hyperactive children.
Introduction
With the development of sensitive analytical techniques it has become apparent that many metallic elements play an important role in the maintenance of human health and that an imbalance in trace elements may be a significant factor in a number of physical and psychiatric conditions. The imbalance may occur as an excess ofa toxic metal or a deficiency of an essential metaL Indeed, most of the essential metals can become toxic if the level in the body rises above a certain concentration.
Two conditions that have been suggested as possibly involving metal imbalance are Alzheuier's disease (a type of senile dementia), in which it has been suggested that there are raised aluminium levels in the brain', and hyperactivity in children, in which it is proposed that raised lead levels play a significant part2"3. This latter syndrome, whilst not clearly defined in clinical terms, refers to a long-term childhood pattern characterized by an excessive restlessness and inattentiveness. The main feature of the syndrome is the persistent pattern of excessive activity and thus it may be compared with the agitated state of some senile dementia patients. The importance of nutritional status in maintaining the physical well-being ofthe human body is quite well understood but the role of diet, including the metabolism of dietary constituents, in influencing the psychological state is much less well understood. The possible association between an excess ora deficiency of a particular metal and thc manifestation of a psychiatric disorder has been proposed, and Pfeiffer and Bacchi4 refer to reports as far back as 1929 that suggest that zinc and manganese deficiency might be present in schizophrenia. More recently, Pfeiffer5 has also suggested the involvement of high copper levels in patients with certain types of schizophrenia.
In view of the possible involvement of metal imbalance in mental deficiency, an investigation was carried out in two groups of long-stay patients at a psychiatric hospital in the north-west of England.
Methods
The two groups of patients studied were unrelated except that they both showed a degree of agitation.
The first group consisted of 20 young people (all under 20 years ofage) who showed moderate to severe hyperactivity but who also suffered a series of other diagnosed conditions, e.g. epilepsy, phenylketonuria and autism. They were matched as far as possible with a control group of 20 patients from the same hospital environment, who showed a similar range of conditions but did not exhibit the hyperactivity.
The second study group comprised 22 agitated senile dementia patients also suffering a range of diagnosed conditions, e.g. pneumonia, depression and Parkinsonism. They were also matched as closely as possible with 20 controls from a similar hospital environment.
It was established that none of the medications being taken by patients contained any of the metals under investigation, and they were considered to be unlikely to affect metabolic processes relevant to this study.
Assessment of metal status
The assessment of metal levels in the human body is not easy. One technique that has received some attention is the use of hair tissue analysis6 -'O. Although the determination of metals may be carried out on a number of body fluids and tissues, including whole blood, serum, urine and biopsy samples, hair tissue measurements do have certain advantages over some of these other substances. Hair is one of the more easily acquired tissues and, owing to the presence of high levels of sulphur-containing amino acids in keratin, the major protein of hair, certain metals show a marked tendency to become attracted to this material1 1 The relatively high levels of metal make the analysis more straightforward. It has been clearly shown that many essential, possibly essential 0141-0768/86/ 010581-03/$02.00/0 @ 1986
The Royal Society of Medicine and toxic elements may be present in hair'2. Its metal content has been described both as a monitor of excessive or inadequate ingestion ofvarious elements and as a measure of environmental exposure to them. There is probably no body tissue or fluid that can be used as an absolute indicator ofthe total metal burden of an individual, but hair is very useful in this respect. Each tissue or fluid constitutes its own reflection of body levels and the results of analysis must be viewed in this light.
In the present study, determinations of the metal concentrations in the hair were made by atomic absorption spectroscopy (AAS). The Perkin Elmer instrument was used, either in the flame or the flameless mode. The instrumental conditions used are shown in the Appendix. All hair samples were digested prior to analysis using two methods, an acid digestion and a base digestion. Strict attention was paid to hair hygiene and to sample collection. Details are given in the Appendix and have already been discussed elsewhere"3. Some of the problems of external contamination of the hair are reduced, or better known, when dealing with an institutionalized population.
In addition to determining the metals in hair, the lead, calcium and zinc concentrations were measured in blood samples. Standard laboratory analysis techniques were used for the blood tests.
Results and discussion
The results for the hyperactive children are shown in Tables 1 and 2. In the hair analysis results the only metals showing significant differences at the P= 0.01 level were lead and zinc. Zinc was significantly low in the hyperactive children when compared with the controls and lead was raised (Student's t test). In the blood analyses (Table 2 ) neither metal showed any statistically significant differences between the two groups. There may be homeostatic mechanisms that maintain serum zinc relatively constant. As regards lead, it is recognized that blood levels are more related to recent exposure than to internittent long-term exposure, which may well have been the situation with the children examined.
The results for the agitated senile dementia patients are given in Table 3 . The only significant difference found at the P=0.01 level was for aluminium, with the agitated patients showing a raised level compared with the controls. Howard'4 recently reported small increases in serum aluminium levels in memory loss-related problems, and suggested that aluminium may be a factor in hyperactivity.
This preliminary study suggests that metal status is worthy of study in hyperactive mentally handicapped children and patients with agitated senile dementia. It seems possible that raised lead and low zinc status are factors in hyperactivity and that raised aluminium levels could be a contributing factor in the agitation shown by some senile dementia patients. It may be that metal screening should be considered as a routine test for mentally handicapped children and senile dementia patients.
APPENDIX Hair metal level determinations Hair sampling and collection
Whilst hair tissue provides a good medium for metal analysis it is important that the sampling of the hair is carried out in a satisfactory and consistent manner so that results may be compared.
The sample should be procured immediately after the hair has been washed with a mild detergent-based shampoo. The hair should be taken from the occipital region and as close to the scalp as possible, and any hair longer than 50mm should be discarded. It is convenient to lift up a flap of hair at the back of the head and cut under this as close to the scalp as possible. Approximately one gram ofhair should be obtained so as to give a representative sample and then placed in a clean white envelope and labelled before submission to the laboratory for analysis. 
